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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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AMENDMENT NO. 1 JULY 2000 

TO 

IS 3652 : 1995 CROP PROTECTION EQUIPMENT — 

FOOT SPRAYER — SPECIFICATION 

(Fourth Revision) 

( Page 18, clause EX3.6 ) — Substitute the following for the existing text 
matter 

*E3j6 Endurance Test 

When tested in accordance with F-7 and F-9 at a pressure of 600 ±60 kPa after 
operating for 48 h duration with 6 h continuous stretch in each setting of the fine 
cone spray and jet spray partem, the discharge rate and spray angle observed 
shall not vary by more than ± 10 percent and ± S degrees respectively from the 
initial values obtained before the test.' 

( Page 21, clause F-3.3 ) — Substitute the following for the existing text: 

'The hydraulic spray nozzle when tested in accordance with F-7 and F-9 at a 
pressure of 300 ± 30 kPa after operating for 48 h duration with continuous 
stretches of 6 h, variation in discharge rate and spray angle from initial values 
should not be more than ±5 percent and ±3 degrees respectively/ 

( Page 22, clause F-7.1, second sentence ) — Substitute the following for 
the existing sentence: 

'The Water or spray material shall be under a controlled pressure of 75 kPa or 
300 kPa or 600 kPa (as the case may be)/ 
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AMENDMENT NO. 2 MAY 2002 

TO 

IS 3652 : 1995 CROP PROTECTION EQUIPMENT — 

FOOT SPRAYER — SPECIFICATION 

( Fourth Revision ) 

( Page 1, clause 4.3 ) — Insert the following new clause after 4.3: 

'4.4 The engineering plastics used for manufacturing various components as 
given in Table 1 shall be co-polymer plastics or reinforced high density 
polyethylene or reinforced polypropylene/ 

[ Page 5, Table 1, SI No. (xvi), col 3] — Insert 'brass' at the end. 

[ Page 5, Table 1, SI No. (xviii), ( Disc, tip, swirl core ) ] — Insert Engineering 
plastics' after 'stainless steel' in col 3. 

[ Page 5, Table 1, SI No. (xviii), ( Spindle, coupling nut, gland nut ) ] — 
Insert 'engineering plastics' after 'brass' in col 3. 

[ Page 5, Table 1, SI No. (xix), (Operating trigger) ] — Substitute 'Stainless 
steel, engineering plastics' for 'Steel' in col 3. 

[ Page 5, Table 1, SI No. (xx), (Barrel, connecting rod, connecting guide, 
connections for extension, holder and inlet collector, lock nuts and rigid washer)] 
— Insert 'engineering plastics' after 'Brass' in col 3. 

( Page 7, clause 7.2 ) — Insert the following new clause after 7.2: 

'7.3 Each sprayer shall be provided with a set of mask, hand gloves and safety 
goggles.' 

[ Page 12, clause 010(c) ] — Delete. 

[ Page 16, clause D-5(c) ] — Delete. 

( Page 18, clause E-3.4.1, sentence 3 ) — Substitute the following for the 
existing sentence: 

'The gun shall be firmly secured horizontally at a height of about 1 m above the 
ground.' 



Amend No. 2 to IS 3652 : 1995 

( Page 22, clause F-8.1.1 ) — Substitute the following for the existing: 

The patternator ( see Fig. 19 ) normally consist of 16 channels each 25 ± 0.5 
mm wide and of any convenient length provided that it encompasses the area of 
the spray. The number of channels may be increased or decreased so that the 
whole of the spray falls within the patternator. The channels lead the liquid 
directly to the measuring tube having a bore not more than 24 mm and be long 
enough to hold minimum of test liquid. The depth of channels shall be at least 50 
mm and shall have provision to avoid rebound of the spray droplets. The top 
edge of the trough dividers shall be round (tapered to 2.0 ± 0.5 mm on the top 
edge ) and straight in the horizontal plane, so that no point along with the edge 
lies more than 1 mm from the straight line joining the corresponding point at 
positioned so that when a straight edge is laid across the full width of the front 
and back of the troughs no edge lies more than 1 mm below this. Each divider 
shall be straight in the vertical plane to within ± 0.5 mm/ 

( Page 22, clause F-8,2.3 ) — Substitute the following for the existing: 

'F-8.2.3 Test the cone spray nozzle in three different positions of nozzles, 
namely, 90°, 180° and 270V 

[ Page 26, clause F-ll(c)] — Delete. 
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AMENDMENT NO. 3 AUGUST 2010 

TO 

IS 3652 : 1995 CROP PROTECTION EQUIPMENT — 

FOOT SPRAYER — SPECIFICATION 

( Fourth Revision ) 

(Pages 1 to 26) — Delete year of publication against all IS numbers 
appearing from clause 3 onwards. 

(Page 3, clause 5.2, line 3) — Substitute '82 percent' for '80 percent'. 

[Page 5, Table 1, col 3, SI No. (i)] — Substitute 'Brass, stainless steel, 
engineering plastic' for 'Brass'. 

[Page 5, Table 1, col 3, SI No. (ii)] — Substitute 'Brass, stainless steel, 
engineering plastic' for 'Brass, engineering plastic'. 

[Page 5, Table 1, col 3, SI No. (iii)] — Substitute 'Brass, stainless steel, 
engineering plastic' for 'Brass, engineering plastic, aluminium alloy'. 

[Page 5, Table 1, col 3, SI No. (iv)] — Substitute 'Brass, stainless steel, 
engineering plastic' for 'Brass, stainless steel, plastic'. 

[Page 5, Table 1, col 3, SI No. (vi)] — Substitute 'Steel' for 'Brass, 
steel'. 

[Page 5, Table 1, col 3, SI No. (viii)] — Substitute 'Plastic' for 'Wood, 
engineering plastic'. 

[Page 5, TaMe 1, C6>/ 3, 57 Afo. (ix)] — Substitute 'Chrome tanned 
leather, PV C for 'Chrome tanned leather, synthetic rubber, PVC. 

[Page 5, Table 1, col 3, SI No. (x)] — Substitute 'Cast iron, steel' for 
'Cast iron, steel, cast aluminum alloy'. 

[Page 5, Table 1, col 3, SI No. (xi)] — Substitute 'Plastic' for 'rubber, 
plastic'. 

[Page 5, Table 1, c#/ 3, SI No. (xiii)] — Substitute 'PVC for 'Braided 
rubber, PVC. 

1 



Amend No. 3 to IS 3652 : 1995 

[Page 5, Table 1, col 3, 57 No. (xiv)] — Substitute 'Synthetic rubber, 
PVC, fibre' for 'Synthetic rubber, PVC, leather, fibre' . 

[Page 5, Table 1, col 3, SI No. (xvi) (see also Amendment No. 2)] — 
Substitute 'Steel, brass, aluminium alloy' for 'Aluminium alloy, steel'. 

[Page 5, Table 1, col 3, SI No. (xvii)] — Substitute 'Brass, plastic, 
stainless steel' for 'Brass, plastic'. 

[Page 5, Table 1, SI No. (xviii) (see also Amendment No. 2)] — Substitute 
the following matter under col 2 and col 3 for the existing: 



(2) 


(3) 


Nozzle components: 






- Body and cap 




Brass, engineering plastic, stainless steel 


- Swirl core 




Brass, engineering plastic, stainless steel 


- Disc tip 




Brass, ceramic, stainless steel 


- Spindle, coupling nut and 


gland nut 


Brass, engineering plastic, stainless steel 



[Page 5, Table 1, SI No. (xix)] 
col 2 and col 3 for the existing: 



Substitute the following matter under 



(2) 


(3) 


Cut-off device components: 




- Body, valve stem, valve seat, 


Brass, engineering plastic, stainless steel 


gland nut, cap and collar, nipple 




- Valve 


Brass, synthetic rubber, stainless steel, plastic 


- Strainer 


Brass, stainless steel, plastic 


- Operating knob 


Brass, engineering plastic 


- Operating trigger 


Steel, engineering plastic 


- Spring 


Stainless steel 


- Gasket 


Synthetic rubber, fibre, PVC 


- Gland seal 


PVC 


- Gland packing 


Asbestos rope 



[Page 5, Table 1, SI No. (xx) (see also Amendment No. 2)] 
the following matter under col 2 and col 3 for the existing: 



Substitute 



Amend No. 3 to IS 3652 : 1995 



(2) 


(3) 


Spray gun components: 




- Barrel, connecting rod, connecting rod 


Brass, engineering, plastic, stainless steel 


Guide, connections for extension, holder 




and inlet collector, lock nut, gland nut 




and rigid washer 




- Swirl rotor, nozzle cap and body 


Brass, engineering plastic, stainless steel, 


- Spring 


Stainless steel 


- Nozzle disc 


Brass, stainless steel, ceramic 


- Grip 


Plastic 


- Packing gland 


Asbestos rope 


- Gland seal 


PVC 


- Split pin/pivot pin 


Steel 



(Page 6, clause 6.5) — Substitute 'metallic threaded connections' for 
'threaded connections' wherever appears. 

(Page 7, clause 6.8.3, Note) — Substitute the following for the existing: 

'NOTE - In case the cut-off device, spray lance and spray gun of types other than those 
specified in Annexes C, D and E is required by the purchaser, for the social purpose, its 
requirements shall be as agreed to between the purchaser and the supplier.' 

(Page 15, Annex D, clause D-2.1, line 1) — Substitute 'Brass or 
stainless steel or plastic tube' for 'Brass tube or plastic tube'. 

(Page 16, Annex E, clause E-2.1, line 2) — Substitute '0.60 mm' for 
'0.63 mm'. 

(Page 21, Annex F, clause F-3.3, line 2) — Substitute 'F-7' for 'F-8'. 



(FAD 21) 



Reprography Unit, BIS, New Delhi, India 



Crop Protection Equipment Sectional Committee, FAD 25 



FOREWORD 

This Indian Standard ( Fourth Revision ) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Crop Protection Equipment Sectional Committee had been approved by the Food 
and Agriculture Division Council. 

This standard was first published in 1966 and subsequently revised in 1972, 1974 and 1982. The standard 
has been revised again to incorporate certain improvements found necessary in the light of the 
modifications suggested by the testing authorities and the manufacturers. The revised version incor- 
porates, among others, the following: 

a) Amendments No. 1 and 2 issued to earlier version of this standard; 

b) Editorial changes including updating of referred standards; 

c) Material of construction are modified and chemical composition of brass casting components 
as per their relevent Indian Standard is to ensure conformity; 

d) Requirements of spray lance, cut off device, spray nozzle and spray gun and their method of 
test which were earlier covered in separate specifications, i.e., IS 7417 : 1982, IS 7458 : 1982, 
IS 7515 : 1982, IS 10064 : 1982, IS 10093 : 1982, TS 10107 : 1982 and IS 11776 : 1986 are now 
covered in this standard. With ihe publication of this standard these standards will be 
withdrawn; 

e) Test for piston made of synthetic rubber; and 

f) Provision of supplying a spray gun and adjustable nozzle. 

The figures given in the standard are meant only for illustration of the components. These should not 
be considered as suggestive of any standard design. 

For the guidance of the purchaser, information to be supplied if quoted to the manufacturer is given 
in Annex A, 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 4 Rules for rounding off numerical values (revised)'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value in 
this standard. 



13 3652 : 1$9S 



Indian Standard 

CROP PROTECTION EQUIPMENT - FOOT 
SPRAYER — SPECIFICATION 

(Fourth Revision) 



1 SCOPE 

1.1 This standard specifies material, perfor- 
mance, constructional and other requirements 
of foot sprayer used for spraying pesticides. 

1.1.1 The sprayers of this type are normally 
used with an average working pressure of 
600 kPa ( 100 kPa - 1-0197 kg/cm» « 1 bar ). 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard: 



IS No. 
292 : 1983 

2643 
( Part 1 ) 



7201 
( Part 1 ) : 1987 



8480 : 1977 



Title 

Leaded brass ingots and 
casting ( second revision ) 

Dimensions for pipe threads 
197S for fastening purposes: 
Part 1 Basic profile and 
dimensions ( first revision ) 

Method of sampling for 
agricultural machinery and 
equipment : Part 1 Hand 
tools and hand operated/ 
animal drawn equipment 
(first revision ) 

Glossary of terms relating 
to crop protection equip- 
ment 

10134 : 1994 Methods of tests for 

manually operated sprayers 
(first revision) 

10216 : 1988 Pipe threads where pressure- 

tight joints are not made on 
the threads — verification 
by means of limit gauges 
(first revision ) 

11429:1985 Method of calibration of 

sprayers 

3 TERMINOLOGY 

3.0 For the purpose of this standard, the 
following definitions in addition to IS 8480 : 
1977 shall apply ( see also Fig. 1, 2 and 3 ). 

3.1 Frame 



3.2 Handle 

A grip on top of the frame to enable the 
operator to rest his hand while operating the 
pedal lever. 

33 Pedal Le?er 

A lever, connecting the frame and piston rod 
to operate the piston. 

3.4 Pedal Lew Pivot 

A pivot for connecting the pedal lever with the 
frame. 

3.5 Stroke 

The maximum travel of the piston rod in one 
direction when the pedal lever moves from a 
maximum of 30° above to a maximum of 30* 
below ( that is, total of 60° or less ), a horizon- 
tal plane passing through the central line of 
the pedal lever pivot. 

3.6 Total Mais 

The mass of the sprayer without its discharge 
line, that is, without delivery hose, spray gun/ 
cut-off device, lance and nozzle. 



3.7 Valve Assembly 

A device provided to check 
flow of the fluid. 

4 MATERIALS 



or to allow the 



A structure which 
accessories together. 



holds pump and other 



4.1 The material of construction of various 
components of the sprayer shall be selected from 
col 3 of Table 1. The material other than brass 
casting may conform to the relevant Indian 
Standard, however, brass casting components 
shall conform to chemical composition of 
IS 292 : 1983 ( Grade to be declared by the 
manufacturer ). Some of the relevant Indian 
Standards are given in Annex B for guidance. 

4J All metallic parts comma in contact with 
the pesticides should preferably be of the same 
material to minimize bimetallic corrosion. 

4 3 The material used for different components 
shall be declared by the manufacturer in the 
manual ( see 7.1 ). 



1 
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5 PERFORMANCE REQUIREMENTS 
S.1 Discharge Rate 

fc hen tested in accordance with the method 
liven in 6.1.2 of IS 10134 : 1994 the pomp shall 
>e capable of discharging a minimum of 
I 200 ml of water per minute. 



5.2 Vatametrk Efieteacy 

When tested in accordance with the method 
given in «.2 of IS 10134 : 1994, the volumetric 
efficiency shall be not less than 80 percent 

5.3 Eadnraace Test 

™2 2 pr JE r .!v n . m , 1 ] wUh «*n<J the test prescribed 
in 8.1 of IS 10134 : 1994. 
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Table 1 Materials of Construction of Various Components 
(Clause 4.1 ) 



81 No. Components 

(I) (2) 

i) Pressure chamber, pump cylinder, piston rod, piston rod 

guide, valve seat, suction and delivery spout, 

spreader 
ii) Hose nut 
iii) Hose nipple, strainer body 

iv) Strainer 

v) Frame, pedal lever 

vi) Hose ferrule/clip 

vii) Spring housing, joint brackets 

viii) Handle 

ix) Piston 

x) Pedal 

xi) Buffer 

xii) Spring 

xiii) Hose 

xiv) Gasket 

xv) Valve 

xvi) Spring housing guide plate 
xvii) Spray lance 
xviii) Nozzle components 

— Body and cap 

— Disc, tip, swirl core 

— Spindle, coupling nut and gland nut 
xix) Cut-off device components 

— Body, valve stem, valve seat, gland nut, cap and 
collar 

— Nipple 

— Valve 

— Strainer 

— Operating knob 

— Operating trigger 

— Spring 

— Gasket 

— Gland packing 
xx) Spray gun components 

— Barrel, connecting rod, connecting guide, 
connections for extension, holder and 
inlet collector, lock nuts, gland nut and 
rigid washer 

— Swirl rotor, nozzle cap and body 

— Spring 

— Nozzle disc 

— Trigger, trigger lock or screw 

— Nozzle valve 
-Grip 

— Packing gland 

— Split pin 



Brass 



Material 

(3) 



Brass, engineering plastic 

Brass, engineering plastic, alumi- 
nium allpy 

Brass* stainless steel, plastic 
Steel 

Brass, steel 

Brass, steel, aluminium alloy 
Wood, engineering plastic 

Chrome tanned feather, synthe- 
tic robber, PVC 

Cast iron, steel, cast aluminium 
alloy 

Rubber, plastic 

Spring steel 

Braided rubber, PVC 

Synthetic rubber, PVC, leather, 
flbre 

Brass, stainless steel 

Aluminium alloy, steel 

Brass, plastic 

Brass, engineering plastics 
Brass, stainless steel 
Brass 

Brass, engineering plastic 

Brass, aluminium alloy, 

plastic 
Brass, synthetic rubber, plastic 
Brass, aluminium alloy, 

stainless steel, plastic 
Brass, engineering plastic 
Steel 

Stainless steel, phosphor bronze 
Synthetic rubber, fibre, leather, 

PVC 
Asbestos rope 

Brass 



Brass, engineering plastic 
Phosphor bronze, stainless steel 
Brass, stainless steel 
Brass, steel 

Synthetic rubber, PVC, fibre 
Plastic, wood 
Asbestos rope 
Steel 



NOTES . 

1 All the components mentioned above may not be present in a particular design. 

2 The components other than those listed in table and coming in direct contact with the pesticides shall be 
of corrosion resistance material. 
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6 CONSTRUCTIONAL REQUIREMENTS 

6.1 Frame 

It shall withstand the test prescribed in 7.8 of 
IS 10134: 1994. 

6.2 Pedal and Pedal Lever 

A pedal of minimum 90 mm length and 60 mm 
width shall be provided at one end of the 
lever. The pedal lever shall be so mounted that 
the height of the pedal from ground shall not 
exceed 300 mm arid the clearance between the 
lever and the base of the frame, when the 
piston is at its highest position, shall be 
minimum 5 mm. The lever shall not foul with 
any part of the sprayer. 

6.2.1 The movement of the pedal lever shall 
not be more than 30° abovel and 30° below the 
horizontal -plane passing through the central 
line of the pedal lever pivot. 

6.2.2 The pedal lever shall withstand the test 
prescribed in 7.8 of IS 10134 : 1994. 

6.3 Pomp 

6.3.1 Pump Cylinder 

It shall be not more than 55 mm in inner dia- 
meter and shall withstand the test prescribed 
in 7.1 of IS 10134: 1994. A guide shall be 
attached to the pump cylinder. 

6.3.2 Piston 

The thickness and height of piston(s) shall be 
minimum of 3-5 mm and 16 mm respectively. 
In case the piston is made out of synthetic 
rubber if shall withstand the test specified 
in 6.9. 
633 Piston Spreader 

It shall be capable of holding the piston in its 
position and shape without distortion against 
the wall of the pump cylinder. 

6.3.4 Piston Rod 

It shall be not less than 12-0 mm in diameter. 
A buffer shall be provided on the piston rod 
so as to prevent direct impact of the piston 
against the guide. 

6.3.4.1 The piston rod shall withstand the test 
prescribed in 7.8 of IS 10134 : 1994. 

6.3.5 Guide 

A guide shall be attached to the pump cylinder. 

6.3.6 Spring 

One or two compression spring(s) shall be 
provided. When a single spring is provided, it 
shall be placed centrally enveloping the piston 
rod. When two springs are provided, each of 



them shall be placed on either side of the 
piston rod, 

6.3.6.1 The spring(s) shall withstand the test 
prescribed in 7.5 of IS 10134 : 1994. 

6.4 Pressure Chamber 

The pressure chamber shall have a minimum 
volumetric capacity of 6 times of the piston 
displacement. 

6.4.1 The pressure chamber shall withstand the 
test prescribed in 7.1 of IS 10134 : 1994. 

6.5 Threaded Connections 

All threaded connections on the sprayer and 
its components shall conform to IS 2643 
( Part 1 ) : 1975. The size designation and type 
of threads are as given in Table 2. The engaged 
length of the threads shall be not less than 
6 mm. 

NOTE — The measurement of the thread size shall 
be done by gauges and not by measuring absolute 
dimensions ( tee IS 10216 : 1988 ). 

Table 2 Threaded Connections 



Conpoaeat 


Type 


Slxe 
Designation 


Suction spout 


External 


OI/2B 


Delivery spout 
Hose connection 


External 


OI/4B 


— for suction spout 


Internal 


Ql/2 


— for delivery spout 


Internal 


Gl/4 


— for cut off device 


Internal 


Gl/4 


Cut off device 






— inlet end 


External 


G1/4B 


— outlet end 


Internal 


GI/2or 

Gl/4 


Spray lance 






— Nozzle end 


External 


G1/4Q 


— Cut off device end 


External 


GI/26or 
G1/4B 


-r- Bent portion for 
connection with 
straight portion 
( in case of 
type B2 ) 


Internal 


Gl/4 


Spray gun inlet 


External 


G1/4B 


Nozzle body 


Internal 


Gl/4 



6.6 Suction and Delivery Spout 

There shall be one suction spout having serrated 
nipple or threaded connection and two delivery 
spouts with threaded connections. In case of 
nipple connection the length of nipple shall 
be 20 mm. 

6.7 Suction Line 
6,7,1 Suction Hose 

A suction hose of suitable diameter and at 
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least 2 metres in length shall be provided as 
agreed to between the purchaser and the 
supplier. The hose shall be connected with 
suction spout and strainer body through hose 
connections ( see 6.7,3 ). 

6.7.2 Strainer Assembly 

A removable strainer fitted in the strainer body 
shall be provided. 

6.7.2.1 Strainer 

The average size of any side or diameter of 
apertures of the strainer shall be not more than 
625 ^m. 

NOTE — For measuring the sire of the apertures, 
select 10 consecutive apertures in the strainer and 
measure each side or diameter as the case may 
be. Average the measured value and report. 

6.7.2.2 Strainer body 

The strainer body shall have a serrated nipple 
connection for attaching the suction hose. The 
length of the nipple shall be not less than 
20 mm. 
6 J.3 Hose Connections 

6.7.3.1 For suction spout 

The hose connection for threaded type and 
nipple type suction spout shall be nut-nipple 
and clamp type, tand clamp type respectively. 
The clamp shall be in the form of ferrule or 
clip. 

6.7.3.2 For strainer body 

The hose connection shall be clamp type. The 
clamp shall be in the form of ferrule or clip. 

6.8 Discharge Line 

6.8.1 Delivery Hose 

One or two delivery hoses of suitable diameter 
and preferably 5 metres in length shall be 
provided, as agreed to between the purchaser 
and the supplier. The hose shall be connected 
with delivery spout and cut-off device through 
hose connections ( see 6.8.2 ). 

6.8.2 Hose Connections 

6.8.2.1 For delivery spout 

The hose connection shall be nut-nipple and 
clamp type. The clamp shall be in tKte form of 
ferrule or clip. 

6.8.2-2 For cut-off device 

The hose connection, for cut off device side 
having threaded or nipple connection, ahallbe 
nut-nipple and clamp type respectively. The 
clamp shall be in the form of feirule or clip. 



6.8.2.3 The delivery hose and hose connections 
shall withstand the test prescribed in 7.2 of 
IS 10134 : 1994. 

6.8.3 Cut-off Device and Spray Lance I Spray Gun 

Each sprayer shall be provided with a cut-off 
device and spray lance conforming to the 
requirements given in Annex C and D or a 
spray gun conforming to the requirements given 
in Annex E. 

NOTE — In case the cut-off device and spray lance 
of types other than those specified in Annex C and 
Annex D is required by the purchaser, for the 
special purpose, its requirements shall be as agreed 
to between the purchaser and the supplier. 

6.8.4 Nozzle 

Unless otherwise specified by the purchaser, the 
nozzle shall conform to the requirements as 
given in Annex F. 

6.9 Gaskets 

Gaskets of synthetic rubber wherever provided, 
shall withstand the test prescribed in 7.4 of 
IS 10134:1994. 

6.10 Haadle 

A handle shall be provided on the frame at a 
height not exceeding one metre from the 
ground. The length of the handle shall be not 
less than 90 mm. 

6.11 Uftiag Arraagamat 

An arrangement for lifting the sprayer for 
shifting from one place to another shall be 
provided. 

6.12 Total Mats 

The total mass of the sprayer ( see 3.6 ) shall 
be not more than 11.5 kg. 

7 OTHER REQUIREMENTS 

7.1 Maaaal 

The manual shall include technical specifica- 
tions of the sprayer, material of construction 
of various component shown in the exploded 
view of the sprayer, instructions for opera- 
tions and maintenance, common faults and 
their remedies and safety precautions. Refe- 
rence of IS 11429 : 1985 shall also be given for 
the purpose of calibration of the sprayer. 

7.2 Spare Parta 

Spare parts, separately packed for each 

Srayer, according to the number required by 
e purchaser shall be provided. If no demand 
for spare parts has been made, a set df gaskets 
shall be provided with each sprayer. 



IS 3652 : 1995 



8 WORKMANSHIP AND FINISH 

8.1 The components of the sprayer shall have a 
smooth finish and shall be free from burrs, 
sharp edges and other defects that may be 
detrimental for their use. 

8.2 The exposed steel parts shall have a protec- 
tive coating to prevent surface deterioration. 
The steel used for hose ferrule/clip shall be 
plated with cadmium, zinc or nickel-chrome. 
Exposed brass parts may be given a suitable 
protective finish with clear transparent 
lacquer. 

9 MARKING AND PACKING 

9.1 Marking 

E,'ch sprayer shall be marked with the follow- 
ing particulars: 

a) Manufacturer's name or recognized trade- 
mark, and 

b) Batch or serial number. 

9.2 BIS Standard Mark 

Each sprayer may also be marked with the 
Standard Mark. 

9.2.1 The use of the Standard Mark is govern- 
ed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regu- 
lationsmade thereunder. The details of condi- 
tions under which a licence for the use of the 
Standard Mark may be granted to manufac- 
turers or producers may be obtained from the 
Bureau of Indian Standards. 

9.3 Packing 

Each sprayer shall be packed, as agreed to 
between the purchaser and the supplier, for 
safe handling in transit. 

10 SAMPLING FOR LOT ACCEPTANCE 

10.1 Unless otherwise agreed to between the 
purchaser and the supplier, sampling of the 



sprayers for lot acceptance shall be done in 
accordance with 3 of IS 7201 ( Part 1 ) : 1987. 

11 METHODS OF TESTS 

11.1 The requirements of this specification shall 
be tested in accordance with the relevant 
clauses of IS 10134: 1994. 

11.2 Tests for various requirements given in the 
order below shall be followed by the testing 
authorities: 

a) Dimensional and visual check ( see 6.2, 
6.2.1, 6.5, 6.6, 6.7.1, 6.7.2, 6.7.2.1, 6.7.2.2, 
6.7.3.1, 6.7.3.2, 6.8.1, 6.8.2.1, 6.8.2.2, 
6.8.3, 6.8.4, 6.10, 6.11, 7 and 9.1 ); 

b) Mass ( see 6.12 ); 

c) Discharge rate ( see 5.1 ); 

d) Volumetric efficiency ( see 5.2 ); 

e) Endurance test ( see 5.3 ); 

f ) Dimensional and visual check ( see 6.3.1, 
6.3.2, 6.3.3, 6.3.4, 6.3.5, 6.3.6 and 8 ); 

g) Pump cylinder test ( see 6.3.1 ); 

h) Pressure chamber test ( see 6.4 and 
M.1 ); 

j) Hose and hose connection test ( see 
6.8.2.3 ); V 

k) Frame (see 6.1 ), pedal lever test ( see 

6.2.2 ), and piston rod ( see 6.3.4.1 ); 
m) Test for spring ( see 6.3.6.1 ); 
n) Test for nozzle ( see 6.8.4 ); 
p) Test for lance ( see 6.8.3 ); 
q) Test for cut-off device ( ste 6.8.3 ); 
r) Test for spray gun ( see 6.8.3 ); and 

s) Test for piston and gaskets ( see 6.3.2 and 
6.9). 

NOTES 

1 Test for hose and hose connection, lance and cui- 
off device strength may be conducted at one time. 

2 The gasket and piston test shall be conducted with 
a new set of gaskets and piston provided with the 
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ANNEX A 
( Foreword ) 

SPECIFICATION SHEET 



1 Name of the purchaser. 

2 Type of design — one spring or two 

springs. 

3 Preference of material for various compo- 
nents ( see 4.1 ). 

4 Length of suction hose ( see 6.7.1 ). 



5 Length of delivery hose ( see 6.8.1 ). 

6 Type of cut-off device ( see 6.8.3 ). 

7 Type of lance ( see 6.8.3 ). 

8 Type of nozzle ( 6.8.4 ). 

9 Type of spray gun ( see 6.8.3 ). 
10 Spare parts needed ( see 7.2 ). 



ANNEX B 
( Clause 4.1 ) 

LIST OF RELEVANT INDIAN STANDARDS FOR MATERIALS OF CONSTRUCTION 



IS No. 


28: 


1985 


210: 


1993 


277: 


: 1992 


292: 


; 1983 


407 


: 1981 


410: 


s 1977 



617 : 1975 



737 : 1986 



739 : 1992 



1570 
( Part 5 ) : 1985 



Title 

Phosphor bronze ingots 
and castings ( fourth 
revision ) 

Grey iron castings (fourth 
revision ) 

Galvanized steel sheet 
( plain and corrugated ) 
(fifth revision ) 

Leaded brass ingots and 
castings ( second revision ) 

Brass tubes for general pur- 
poses ( third revision ) 

Cold rolled brass sheet, 
strip and foil ( third 
revision ) 

Aluminium and aluminium 
alloy ingots and castings 
for general engineering pur- 
poses ( second revision ) 

Wrought aluminium and 
aluminium alloys, sheet and 
strip ( for general engineer- 
ing purposes N ) ( third 
revision ) 

Wrought aluminium and 
aluminium alloy wire for 
general engineering pur- 
poses ( third revision ) 

Schedules for wrought steels 
for general engineering pur- 
poses : Part 5 Stainless and 
heat resisting steels ( second 
revision ) 



IS No. 
1741 : 1960 

2062 : 1992 

2107 : 1977 

2108 : 1977 
2954 : 1978 
4170 : 1967 
4413 : 1981 



4454 
(Part 1): 1981 



4687 : 1980 
6528 : 1972 

6603 : 1972 
6911 : 1992 

7328 : 1974 

7608 : 1987 



Title 

Latex foam rubber 

products 

Steel for general structural 
purpose (fourth revision ) 

White heart malleable iron 
castings ( first revision ) 

Black heart malleable iron 
castings (first revision ) 

Vegetable tanned leather for 
belts (first revision ) 

Brass rods for general engi- 
neering purposes 

Brass wires for general 
engineering purposes (first 
revision ) 

Steel wires for cold formed 
springs : Part 1 Patented 
and cold drawn steel wire 
unalloyed ( second revision ) 
Asbestos gland packing 

Specification for stainless 
steel wire 

Stainless steel bars and flats 
Specification for stainless 
steel, strip and plate (first 
revision ) 

High density polyethylene 
materials for moulding and 
extrusion 

Phosphor bronze wires ( for 
general engineering pur- 
poses ) (first revision ) 
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ANNEX C 
( Clous* 6.8.3 ) 

HAND-OPERATED CUT-OFF DEVICE 



C-l TYPES 

The cut-off device shall be of the following 
types ( see Fig. 4 and 5 ): 

— Trigger Type ( Type A ), and 

- Knob Type ( Type B ). 



-OPERATING 
TRIGGER 




DETAILS 
AT X 



VALVE 



Fig. 4 Trigger Type ( Type A ) Cut-Off 
Device 

C-2 DIMENSIONS 

C-2.1 The cross sectional area of passage in 
valve body for liquid shall be not less than 
12.0 mm 1 , 

C-2.2 The diameter of the valve stem shall be 
5 mm minimum. 

C-2.3 The length of the operating trigger, in 
Type A cut-off device, from the pivot axis shall 
be 100 mm minimum. 

C-3 STRAINER 

C-3,1 The cut-off device may be provided with 
a strainer on its outlet side. The flow of the 
liquid through strainer shall be from outward 
to inward. 



C-3.2 The strainer area shall be not less than 
1 000 mm*. 

C-3.2, 1 The average size of any sides or dia- 
meter of apertures of the strainer shall be not 
more than 450 pm. 

NOTE— For measuring the size of the apertures, 
select 10 consecutive apertures in the strainer and 
measure each sides or diameter as the case may be. 
Average the measured value and report. 

C-4 END-FITTINGS 

C-4.1 The inlet end-fitting of the cut-off 
device, for connecting the delivery hose, shall 
be nipple type or thread type. The length of 
the nipple shall be not less than 20 mm. 

C-4.2 The outlet end-fitting of the cut-off 
device for connecting the lance shall be of 
thread type. 

C-5 GASKETS 

C*5»l End fittings of thread type shall be provi- 
ded with gaskets. If fitted to the external 
thread, it shall be recessed for at least one 
third of its thickness. Where fitted to internal 
thread, it shall at no time obstruct the passage 
of the liquid. 

C-6 OPERATING TRIGGER/KNOB 

C-6.1 The operating trigger in Type A cut-off 
device shall be attached with valve stem. A 
locking device shall be fitted which may be in 
the form of a ring sliding over the trigger when 
the valve is in open position. 

C-6.2 When tested in accordance with the 
method given in C-6.2.1 to C-6.2.7, the maxi- 
mum torque required for trigger actuation shall 
be rot more than 3.S Nm ( 35 kgf cm ). 

C-6.2.1 A suggestive arrangement for measuring 
the torque required to activate the cut-off 
device is shown in Fig. 6. 

C-6.2.2 The cut-off device shall be mounted on 
a support rigidly. 

C.6.2.3 A U bolt or other arrangement of pre* 
known mass shall be hung for putting the 
weights at the rear most free end of the 
trigger. 

C-6>2.4 The distance (D) between the pivot 
point and the point of hanging of bolt or similar 
arrangement shall be measured. 

06.2.5 The weights of known mass shall be 
applied gradually till the point of application 
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Fig. 6 Arrangbmbnt of Tmogbr Actuation Test 
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of trigger reaches from the highest position to 
the lowest possible position. Care should be 
observed in reaching the lowest possible posi- 
tion. Add the mass of the weights and the mass 
of the bolt or arrangement on which the 
weights were added. This would be W. 

C-6.2.6 The torque shall be calculated by 
multiplying D and W. 

C-6.2.7 The test shall be repeated and the 
average value in N.m ( kgf.cm ), shall be 
reported, 

C-6.3 The operating knob in Type B cut-off 
device shall be suitably shaped for convenient 
handling. 

C-7 TESTS 

The cut-off device shall withstand the strength 
test and leakage and reliability test as given 
in C-8 and C-9. 

C-8 STRENGTH TEST 

C-8.1 The inlet of the cut-off device shall be 
attached with a delivery hose and shall be 
coupled to a hydraulic pump. 

C-8.2 The outlet of the cut-off device shall be 
closed, that is, no discharge shall be allowed 
from the device. 

C -8.3 A hydraulic pressure of minimum 730 kPa 
shall be applied at the inlet of the device. The 
pressure shall be maintained for a period oT 
5 minutes. 

C-8.4 During this test, the cut*off device shall 
not crack or burst. 

C-9 LEAKAGE AND RELIABILITY TEST 
C-9.1 Test Apparatus 

The test apparatus shall be vibration free and 
shall be so arranged that the valve of cut-off 
device can be activated at a speed of not more 
than IS cycles per minute. 

C-9.1.1 A typical test apparatus for trigger type 
cut-off device is given in Fig. 7 and Fig. 8. The 
dimensional and other details of cam follower 
and cam follower assembly except for cams 
given in Fig. 8 are for guidance only. The 
cam 1 in Fig. 8 shall be used for operating the 



cut-off device. Cam 2, if provided, may be 
used to operate a timing switch for counting 
the number of cycles. 

C-9.1.2 A typical test apparatus for knob type 
cut-off device is given in Fig. 9. 

C 9.2 Test LiqaM 

The test liquid shall consist of a 5 percent sus- 
pension of any commercially available water 
dispersible powder. 

C-9.2.1 The test liquid shall be changed after 
every 6 hours of use. 

C-9.3 Test Method 

C-9.3.1 The cut-off device or spray gun shall be 
rigidly mounted on the appropriate test 
apparatus. 

C-9.3.2 A spray nozzle or an oriSce plate 
designed to deliver liquid approximately 
0*75 litre per minute at a pressure of 300 ± 
30kPa shall be 'attached at the outlet of the 
device. The nozzle or orifice may discharge 
the liquid directly or through appropriate 
piping into a reservoir from which the liquid is 
recycled. 

C-93.3 The test liquid shall be applied to the 
inlet of the cut-off device or spray gun under 
a static pressure of 300 ± 30 kPa or 600 ± 
60 kPa respectively. The cut-off device or 
spray gun shall be operated for 5 000 cycles at 
a speed of approximately IS cycles per minute. 

C-9.3.4 After operating for 5 000 cycles, the 
test shall be repeated for 500 cycles at a pres- 
sure of 600 ± 60 kPa for cut-off device and at 
1 200 ± 120 kPa for spray gun. 

C-9.3.5 The cut-off device or spray gun shall 
be deemed to have passed this test, if it does 
not drip of leak through the valve. 

C-10 MARKING 

Each cut-off device shall be marked with the 
following particulars: 



a) Manufacturer's name 
trade-mark, 



or recognized 



b) Batch or code number, and 

c) Type of cut-off device. 
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ANNEX D 
( Clause 6.8.3 ) 

SPRAY LANCE 



D4 TYPES 

The lance shall be of following types ( see 
Fig. 10 ); 

a) Straight Type ( Type A ), 

b) Gooseneck Type ( Type B ), and 
i) Single Piece ( Type Bi ), 

ii) Two Piece ( Type B t ). 

NOTE — Type A lance may be converted into 
Type Bt by attaching bent portion. 




D-2 MATERIALS 

D-2,1 Brass tube or plastic tube shall be used. 
The material for end-fittings shall be the same 
as that of the tube. 

D-3 DIMENSIONS 

D-3J Minimum thickness of the wall of the 
tube forming the lance shall be as given below: 

a) Brass tube — 0*60 mm, and 

b) Plastic tube - 3 mm. 



45 TO 60 




CM) 



.JOT 



Fig. 10 Lancm 
IS 



IS 3652 : 1995 



D-3.2 Internal diameter of the tube shall be 
not less than 6 mm. 

D-3.3 When measured vertically from sealing 
face to sealing face, as shown in Fig. 10 the 
nominal length of the lance shall be between 
500 and 900 mm ± 2-5 percent. 

NOTE — In case a straight lance ( Type A ) is to be 
converted into a gooseneck type ( Type B» ), the 
length of the gooseneck portion shall be over and 
above the length specified in D-3.3. 

D-3.4 At least three-quarter length of Type B 
lance shall be straight and the remaining length 
then bent to a radius of not less than 35 mm 
and at an angle of £5° to 60° ( see Fig. 10 ). 

D-4 OTHER REQUIREMENTS 

D-4.1 The lance shall be of a seamless construc- 
tion. The both end-fittings shall be attached to 
the lance tube. 

D-4.2 The sealing face of the end-fittings shall 
be flat. In case of straight lance the end-fitting 
on the cut-off device side shall have hexagonal 
or flattened faces; knurled faces or wing-nuts 
of adequate shape and size may . also be 
provided. 



£M*3 The lance shall withstand the test given 
in D-4.3.1. 

D-4.3.1 The inlet of the spray lance shall be 
attached to a hydraulic pump directly or 
through a delivery hose. The outlet of the 
lance shall be closed, that is, no discharge shall 
be allowed from the lance. A hydraulic pres* 
sure of 1 MPa or two-and-half times of the 
normal working pressure of the sprayer ( for 
which the lance is meant ), whichever is more, 
shall be applied to the lance up to a period of 
5 minutes. During this test, the lance shall not 
leak, crack or burst. 

NOTE — In case the information about the sprayer 
for which the lance is meant is not known, the 
pressure of 1 MPa shall be applied. 

D-5 MARKING 

The lance shall be marked with the following 
particulars: 

a) Manufacturer's name or recognized 
trade-mark, 

b) Nominal length, and 

c) Batch or code number. 



ANNEX E 
(Clause 6.8.3 ) 

HYDRAULIC SPRAY GUN 



E-l TYPES 

The spray guns shall be of the following two 
types: 

a) Trigger Type ( see Fig. 11 ), and 

b) Screw Type ( see Fig. 12 ). 

E-2 DIMENSIONS 

E-2.1 The thickness of the wall of the barrel 
shall be minimum of 0*63 mm. 

E-2.2 The diameter of the connecting rod shall 
be minimum of 5 mm. 

E-2.3 The annular clearance between the barrel 
and the connecting rod shall be not less than 
2*5 mm. 

E-2.4 The total length of the spray gun when 
measured from the top of the nozzle to the tip 
of the trigger or screw shall be not lest than 
500 mm. 

E-3 PERFORMANCE AND STRENGTH 
REQUIREMENTS 

E-3.1 The discharge rate of the spray gun for 
extreme adjustment fcr fine cone spray and Jet 



spray patterns at a pressure of 600 kPa ± 
60 kPa shall be declared by the manufacturer. 
The discharge rate when tested in accordance 
with F-7, shall be within ± 10 percent of the 
declared value. 

E-3.2 The spray angle of the spray gun at a 
pressure of 600 ± 60 kPa for extreme adjust- 
ment of fine cone spray pattern shall be 
declared by the manufacturer. The angle, when 
tested in accordance with the method given 
in F-9, by mounting the gun on test bench, shall 
not differ by ± 5° from the declared value. 

E-3.3 When tested in accordance with the 
method given in C-6.2 the maximum torque 
required in case of trigger type spray gun for 
trigger actuation shall be not more than 
70Nm(70kgfcm). 

E-3.4 The gun shall withstand the tests given 
in E-3.4.1 and E*3,4.2. 

£-3*4.1 Test for Jet Spray 

A circular area faced with blotting paper or any 
other suitable paper shall be kept in a vertical 
plane at a distance of 6 m from the tip of the 
gun". The place of the testing shall be free from 



16 



IS 3*52:1995 



^NOZZLE CAP 
5ZZLI DISC 



nozzle 

VALVE 

SWIRL ROTOR 
NOZZLE BOOV 

LOCK NUT 
(ROTOR SlOE) 



CONNECTING ROO 
CUIOC 




^-NOZZLE OISC 
NOZZLE CAP 

NOZZLE CASKCT 





NOZZLE 
BODY 




•BARREL 



TRIOCER 
LOCK 




-MOLOER 



NOZZLE 
VALVE 



SWIRL 
ROTOR 



-CONNECTING 
ROO 



INLET III / 
CONNECTOR UcL 




SCREW 



GRIP PIN 



SPLIT PIN 



COLLAR 



-GLANO 
PACKING 

-GLANO 
NUT 




GRIP 



Fio. 1 1 Trioobr Tyfb Spray Gun Fio. 12 Components op Spray Gun ( Screw Typb ) 



17 



IS 3652 : 19*5 

drought. The gun shall be firmly secured hori- 
zontally. The gun shall be operated at its 
working pressure ( 600 ± 60 kPa ). If the jet 
spray reaches the paper, the gun shall be deem* 
ed to have passed this test. 

E-3.4.2 Test for Strength 

The spray gun shall be connected to a hydrau- 
lic pump. Nozzle tip shall be closed, that is, no 
discharge shall be allowed through the nozzle. 
A hydraulic pressure of 1 500 kPa shall be 
applied to the gun up to a period of 5 minutes. 
During this test, the gun shall not leak, crack or 
burst. 

E-3.5 When tested in accordance with the 
method given in C-9, no leakage or breakdown 
shall occur in the spray gun. 

E-3.6 When tested in accordance with F-7 
and F-9 at a pressure of 600 ± 60 kPa for 48 hrs 
duration with 6 hrs continuous stretch in each 
setting of the fine cone spray and jet spray 
pattern, the discharge rate and spray angle 
observed shall not vary by more than ± 10 per- 
cent and ±5 degrees respectively from the 
initial values obtained before the test. 

E-4 OTHER REQUIREMENTS 

E-4.1 The farthest point of the trigger in case 
of the trigger type, shall be at a distance not 
excteding 100 mm ( to facilitate convenience 
grip by hand ) when the valve is in closed posi- 



tion. When the trigger is pressed for foil dis- 
charge it shall have a minimum clearance of 
10 mm from the barrel tube. 

E-4.2 A lock for locking the trigger in different 

Esitions to attain different spray pattern shall 
provided. 

E-4.3 The total mass of the spray gun having a 
length up to 1 000 mm shall not exceed 1*6 kg. 

E-5 DESIGNATION 

E-3.1 The gun shall be designated by its identi- 
fication mark AG-C-J for fine cone spray and 
jet spray pattern, spray angle and discharge at 
a nominal pressure of 600 kPa. 

Example: 

An adjustable spray gun capable of giving 
80° spray angle with a discharge rate of 
1 200 ml/min during adjustable in fine cone 
spray and discharge rate of 3 500 ml/min 
during jet spray at a nominal pressure of 
600 kPa shall be designated as AO-C80 1200- 
J 3500. 

E-6 MARKING 

Each gun shall be marked with the following 
particulars: 

a) Manufacturer's name or recognized trade- 
mark, and 

b) Batch or code number. 



It 



IS 3652 : 1995 



ANNEX F 
( Clause 6.8.4 ) 

HYDRAULIC SPRAY NOZZLES 



F-l TYPES 

F-l.l On the basis of spray distribution, the 
nozzles shall be of the following types: 

a) Hollow Cone Type ( see Fig. 13 ), 

b) Fan Type ( see Fig. 14 ), and 

c) Adjustable type: 

i) Double Action Type ( see Fig. 15 ), 
and 

ii) Tripple Action Type ( see Fig. 16 ). 

F-1.2 On the basis of the method of attach- 
ment, the nozzles shall be of the following 
types: 



a) Fixed type, or 

b) Swivel type. 

F-2 DESCRIPTION 

F-2.1 The nozzle may consist of components as 
shown in their respective figures. 

F-2.1. 1 Liquid emerges from cone nozzle 
orifice with a tangential velocity produced 
either by its passage through tangential or 
helical slots in a swirl core or by its entering 
the swirl chamber tangentially. Liquid is dis- 
charged from the orifice as a hollow cone of 
spray drops ( see Fig. 17 ). Some nozzles of 
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this type are adjustable producing any thing 
from a straight jet to a wide angled hollow 
cone. The degree of atomization is governed 
by the relative sizes of swirl core and nozzle 
orifice. 

F-2.1 J Fan nozzles produce a spray pattern in 
the form of a flat sheet. Generally the nozzle 
tip has a narrow hole, that is, especially shaped 
to curve inward towards its axis thus narrowing 
immediately behind the orifice. The hole In 
nozzle is either rectangular, or more commonly 
lenticular in shape. The size of the orifice 
governs the discharge rate at any given 
pressure. 

F-2.1 ,3 In case of adjustable nozzle the liquid is 
discharged from the nozzle orifice in the form 
of cone spray or jet spray patterns depending 
upon the axial adjustment of the spindle or 
body. The swirl core may be integral part of 
the tip or separately attached. 

F-3 PERFORMANCE REQUIREMENTS 
F-3.1 Rate af Discharge 

F-3.1.1 The discharge rate of the nozzle shall 
be declared by the manufacturer. In case of 
adjustable nozzle the declared value shall be 
for extreme adjustments for cone and jet spray 
patterns at a pressure of 300 kPa. 
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F-3.1.2 When tested in accordance with F-7, 
the nozzles shall provide a rate of discharge as 
given in Table 3. The rate of discharge shall be 
within ±5 percent for fixed type and ±10 per- 
cent for adjustable type of nozzles, of the 
declared value. 

Table 3 Rate of Discharge of Nozzles 



F-4.2 At the option of the purchaser, the pro- 
vision shall be made for rotating the nozzle by 
hand to make it swivel type. 

NOTE — With swivel arrangement, it is possible to 
adjust the nozzle to spray in any direction without 
changing the position of lance or boom ( tee 
Fig. 18). 



No. 


Nominal Discbarge Kate In 
ml/tnln at Pressure of 

. _ _ . m Jt .— 




75kPa 




300 kPa 


(i) 


(2) 




(3) 


i) 


150 




225 


ii) 


200 




300 


iii) 


225 




337 


iv) 


300 




400 


v) 


337 




450 


vi) 


400 




600 


vii) 


450 




675 


viii) 


600 




800 


ix) 


675 




900 


x) 


900 




1 200 


xi) 


1 200 




1 350 


xii) 


1 350 




1 800 


xiii) 


1 800 




2 400 


xiv) 


2 700 




2 700 


XV) 


3 600 




3 600 


xvi) 


4 500 




4 500 


NOTE — The norcle for public health purpose and 
agricultural purpose would be tested at 75 and 
300 kPa respectively. 



F-3.2 Spray Aagle 

The spray angle of the nozzle shall be declared 

by the manufacturer. The angle, when tested 

in accordance with the method given in F-9, 

shall not differ by ±3° for fixed type and ±5° 

for adjustable type nozzles frcm the declared 

value. 

F-3.3 Endarance Test 

The hydraulic spray nozzle when tested in 
accordance with F-8 and F-9 at a pressure of 
300 kPa ± 30 kPa for 48 h duration with 
continuous stretches of 6 h, variation in dis- 
charge rate and spray angle from initial values 
should not be more than S percent and 3 degree 
respectively. 

F-4 OTHER REQUIREMENTS 

F-4.1 If strainer is provided, the average size of 
any side or diameter of the apertures shall be 
not more than 450 pin* 

NOTE — For measuring the size of the apertures, 
select 10 consecutive apertures in the strainer and 
measure each side or diameter as the case may be. 
Average the measured value and report. 




Fio. 18 Nozzlb with Swivel Arranoembnt 
Spraying Underleaf 

F-5 DESIGNATION 

F-5.I The cone and fan nozzle shall be designa- 
ted by its identification mark [ A for agricul- 
tural use and B for public health use ( see 
Note in Table 3 )] 9 spray angle and discharge 
rate* An adjustable nozzle shall be designated 
by its identification mark AN — C — J for 
cone and jet spray pattern and discharge rate 
at a controlled pressure of 300 kPa. 

Example* 

A nozzle for agricultural use giving 90° 
spray angle with discharge rate of 300 ml/ 
min shall be designated as: 

A 90300 

A nozzle for public health use giving 80° 
spray angle with discharge rate of 900 ml/ 
min shall be designated as: 
B 80900 

An adjustable nozzle capable of giving 60° 
spray angle with discharge rate of 600 ml/ 
min during extreme adjustment of cone spray 
and discharge rate of 1 800 ml/min during 
jet spray at a controlled pressure of 300 kPa 
shall be designated as: 

AN-C60 600-J1800 
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F-6 WORKMANSHIP AND FINISH 

F-6.1 The components of the spray nozzle shall 
be fr^e from burrs and other defects; this 
applies particularly to the internal surfaces and 
specially to the orifice. 

F-6.2 The mating faces of the cap, tip and 
nozzle body or boss, shall be finished flat so as 
to seal on the end face of the nozzle body or 
boss; a gasket may be used, if necessary. 

F-6.3 The screw threads shall be well formed 
and the crests of the threads shall be free from 
burrs or any other defects which may prevent 
free engagement. 

F-7 METHOD OF TEST FOR DISCHARGE 
RATE 

F-7.1 The nozzle, under test, shall be connected 
to a supply of clean water or spray materials 
which are equal in density, surface tension and 
viscosity of water. The water or spray material 
shall be under a controlled pressure ( 75 or 
300 kPa) the pressure being indicated by a 
pressure gauge ( see IS 3624 : 1966 ). The 
pressure gauge shall be positioned immediately 
before the nozzle and shall have full scale 
reading of pressure from to not exceeding 
2-5 times, not less than 1 times, that is to be 
read. The fluctuation of the pressure during 
the test shall be not more than 10 percent from 
the controlled pressure. 

F-7 J Turn on the trapply and adjust the pres- FA2 Method 

sure and direct the spray, for a period timed 

by stop watch, into a receiving vessel so design- 

ed as to collect the whole of the spray from the 

nozzle. The period shall be not less than 60 

seconds or not less than the time required to 

discharge 500 ml, whichever is higher. 



minimum of 200 ml of test liquid. The depth of 
the channels shall be at least 100 mm to avoid 
rebound of spray droplets. The top edge of the 
trough dividers shall* be sharp ( tapered to not 
more than J)*25 mm width on the top edge ) and 
straight in the horizontal plane, so that no point 
along with edge lies more than 1 mm from the 
straight line joining the corresponding point at 
each end. The^op edges of the dividers shall be 
positioned so that when a straight edge is laid 
across the ftill width of the front and back ,of 
the troughs no edge lies more than 1 mm below 
this. Each divider shall be straight in the 
vertical plane to within ±025 mm. 

NOTE — The surface of the patternator should be 
such that the droplets should not stick on it. 

F-8.1.2 A compressed air supply or small pump 
giving a steady output, with a liquid supply line 
from a reservoir of capacity of two litres or 
more. 

F-8.1.3 A constant pressure regulator and a 
pressure gauge stated as close to the nozzle as 
possible. 

F-8.1.4 Means of holding the nozzle at the 
correct height with required facilities for 
adjustments. 

F-8.1.5 A test-tube rack so made that the 
collecting tube can be inserted in the flow when 
constant flow has been achieved, and retracted 
after a predetermined period. 



F-7.3 Direct the spray away from the vessel and 
turn off the supply. Measure the volume of the 
water or the spray material collected and calcu- 
late the discharge rate per minute. 
F-7.4 Repeat the above test for at least four 
times and obtain average rate of discharge per 
minute. 

F-8 METHOD OF TEST FOR SPRAY 
DISTRIBUTION 
F-8.1 Apparatus 
F-8.1.1 Patternator 

The patternator ( see Fig. 19 ) normally consists 
of 16 channels each 25 ± 0-25 mm wide and of 
any convenient length provided that it encom- 
passes the area of the spray. The number of 
channels may be increased or decreased so that 
the whole of the spray fclls within the pattern- 
ator. The channels lead the liquid directly to 
the measuring tube having a bore not more 
than 24 mm and be long enough to hold 



F-8. 2.1 Carry out the tesj by directing spray, 
at standard rate of discharge and standard 
pressure, from the nozzle on to a patternator 
protected by screens from draughts. 

F-8.2.2 In the case of fan spray nozzles, mount 
the nozzle so that the axis of the spray sheet is 
at right-angles to the upper surface of the 
trough divisions on the patternator and the 
nozzle tip at a height of 545 mm above the 
trough divisions. In the case of the cone 
nozzles, mount the nozzle so that the axis of 
its spray cone is at right*angles to the upper 
surface of the trough divisions on the pattern- 
ator and the nozzle tip at a height of 545 mm 
above the trough divisions. 

F4J.2.3 Test the cone spray nozzles in two or 
three positions, the original setting, a second 
setting following rotation of the nozzle disc or 
tip in its mountipg through 90° ( see Fig. 20 ). 

F-8.2.4 The total amount of liquid sprayed for 
each individual test shall be about 1 litre. 
F-8.2.5 As soon as the amount collected in any 
of the measuring tubes has reached 180 ml, 
collection is discontinued taking care that no 
water from the patternator falls into any of the 
measuring tubes. 
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F-8.2.6 The volume of the water in each mea- 
suring tube shall be determined and a graph 
prepared by plotting the volume of water in 
each of the tube against its position in the 
patternator ( see Fig. 21 and 22 ). 

F-9 METHOD OF TEST FOR SPRAY ANGLE 

F-9.1 Carry out the test at a place protected 
from draughts. Mount the nozzle on the test 



rig as shown in Fig. 23. Connect the nozzle to 
a supply of clean water. A pressure gauge 
having full scale reading of pressure not ex* 
ceeding 2*5 times or not less than 1*5 times of 
the pressure to be read, shall be connected 
immediately before the nozzle. 

F-9.2 Commence the spray at a controlled 
pressure of 75 or 300 or 600 kPa ( as the case 
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BASEO ON A TOTAL SPRAY VOLUME OF ONE LITRE 

Fig. 21 Rbctangular Distribution Limits 
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Fio. 22 Triangular Distribution Limit 
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Fig. 23 Tbst Rig for Measurement or Nozzle Spray Angle ( Schbmatic ) 
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FlO. 24 DlAORAM OF THE PR1NC1PLB FOR 

Mbasuring thb Spray Anolb 

may be ) within a fluctuation of ± 10 percent. 
Adjust the arms of the protector shown in the 
test rig ( see Fig. 23 ) so as to coincide with the 
clearly visible straight boundary lines of the 
nozzle spray pattern as shown in Fig. 24. Read 
the spray angle directly on the protractor and 
round it off in whole degrees. 



F-10 METHOD OF TEST FOR VARIATION 
IN DISCHARGE AND DISTRIBUTION DUE 
TO ABRASION OR CORROSION 

F-10.0 This test does not prejudge the life of a 
nozzle in the actual conditions of use, bur is 
used to compare the resistance of wear of the 
nozzles and result of deterioration in distribu- 
tion. 

F-10.1 Test Liqaid 

F-10.1.1 Clean water with the addition of 
20 g/1 of abrasive or corrosive material shall be 
used. The abrasive material may be a synthetic 
silica powder of the following chemical and 
physical properties: 



Property 


Requirement 


Bulk density 


160 kg/m» 


Specific gravity 


1-95 


Average particle size 


0-022 Mm 


Colour 


White 


Refractive index 


135- 165 
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Property Requirement 

Surface area 140-160 m'/g 
pH ( 5% water suspension ) 7*3 

Loss at 105°C 5 percent 

Loss at 1 200°C 10 percent 

SO, content 87 percent 

CaO content 0-5 percent 

Fe,O s content 0*2 percent 

Al f Oi content 0-6 percent 

NaCl content 1-0 percent 

F-10.1.2 Ensure that the abrasive material is 
always well dispersed throughout the liquid. 
This mav be done by means of a controlled 
escape of compressed air with such a pressure 
so that after 5 minutes of operation, no deposit 
of abrasive material is left at the bottom of the 
tank. 

F-10.1.3 Ensure, if need be by preliminary 
tests, that the test liquid retains its effective- 
ness in relation to the material of the nozzle 
throughout the duration of test defined 
irt F-10.2. If it does not, replace the abrasive 
liquid as often as necessary. 

NOTE — It is possible to proceed using identical 
metering orifices from the same batch made from a 
suitable materia) in relation to the nozzle being 
tested, measuring the increase in discharge rate 
after passing through a given volume of the test 
liquid at the specified pressure. 

F-10.1.4 The temperature of the test liquid shall 
be 20 ± 3°C throughout the test. 



F-10.2 Method 

F-10.2. 1 Measure the discharge rate at the be- 

S inning of the test at a controlled pressure ( the 
uctuation shall be not more than ± 10 per- 
cent ) and then every hour or at regular inter- 
vals chosen according to the speed of the wear 
of nozzle or at 4-litre intervals until the nozzle 
is abraded to the point where the flow increases 
beyond the allowable limit of 6 percent. 

F-10.2. 2 Carry out the spray distribution test 
( see F-8 ) at the beginning and end of the 
test and at about 10, 15 and 20 percent of 
increase in discharge rate if these values are 
reached. 

F-10.3 Result 

F-10.3.1 State in the test report the increase in 
discharge rate thus obtained, expressed as a 
percentage of the jAitial discharge rate and as a 
function of test period. 

F-10.3.2 Also give the spray distribution 
observed at the various degree of wear indicat- 
ed in F-10.2.2. 

F.ll MARKING 

Each nozzle shall be marked with the following 
particulars: 

a) Manufacturer's name or recognized trade- 
mark, 

b) Nozzle designation ( see F-5 ), and 

c) Batch or code number. 
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